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Overview 


•  Test  alternatives  to  Cadmium  Plated 
electrical  connectors. 

•  Alumiplate  Inc.  provided  NAVAIR 
with  electrical  connectors  to  evaluate 
the  coatings  for  corrosion  resistance 
and  conductivity. 
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Connectors  Tested 


All  Connectors  Comply  to  MIL-DTL-38999 


Test  ID# 

Material 

Plating 

Post-treatment 

Number 

AC3 

AA6061 

Alumiplate 

Class  III  Chromate 

6 

AC1 

Class  1A  Chromate 

6 

AT2 

25%  TCP-HF 

6 

ATS 

50%  TCP-HF 

3 

CCS 

PEEK 

Class  III  Chromate 

6 

CC1 

Class  1A  Chromate 

6 

CT2 

25%  TCP-HF 

6 

CT5 

50%  TCP-HF 

3 

ACd 

AA6061 

OD  Cadmium 

3 

CCd 

PEEK 

OD  Cadmium 

1 

CPN 

PEEK 

plug 

Nickel 

1 

CPS 

PEEK 

plug 

Alumiplate 

Class  III  Chromate 

1 

•  TCP  was  Metalast  TCP-HF 

•  Amphenol  Inc.  left  out  one  important  process  that  we  had  done  on  all  previous  Alumiplate  coated  connector  testing. 
The  retaining  clip  spring  behind  the  coupling  nut  on  the  AlumiPlate  Inc.  coated  aluminum  connectors  is  supposed  to 

be  coated  with  a  MIL  46010  Dry  film  Lubricate  prior  to  final  assembly. 
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Tests  Performed 


•  Corrosion  Tests 


-  ASTM  B1 17  Salt  fog  [2000  hrs],  half  the  connectors,  removed  and 
photographed  at  intervals  of  1, 2,  5,  7,  8,10,  and  12  weeks. 

-  ASTM  G85  S02  salt  fog  [500  hrs],  half  the  connectors,  removed 
and  photographed  at  intervals  of  2  days,  1  week,  10  days,  2  weeks, 
16  days  and  20  days. 

-  Corrosion  tests  (but  no  durability)  per  Mil-DTL-38999  4.5.12.2  and 
Mil-Std-1344A  Method  1001.1.  Mil-DTL-38999  4.5.12.2  states  1000 
hrs  for  all  series,  except  class  C,  H,  K  ,W  &  Y  500  hrs,  and  2000 
hrs  for  series  J  and  M  (conductive  composite  PEEK)  in  neutral  salt 
fog.  NAVAIR  tests  goes  beyond  that  and  add  S02  testing. 


Tests  Performed 


•  Conductivity  Tests 

-  Connectors  were  removed  from  Salt  Fog 
chambers  as  outlined  in  the  previous  slide 
and  measurements  taken  and  recorded. 

-  Conductivity  tests  per  Mil-DTL-38999  3.38, 
4.5.24  and  MIL-STD-1344  Method  3007. 


N  AV 


A  I  R 


Corrosion  Tests 


ASTM  B1 17  Neutral  Salt  Fog,  half  the  connectors 
Connectors  hung  with  wax  string  from  the  top  of  the  chamber 
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Corrosion  Tests 


ASTM  G85  S02  Acid  Salt  Fog  Test 

Connectors  hung  from  wax  string  at  the  top  of  the  Chamber 


Corrosion  Tests  ASTM  B1 17 


2000  Hrs 


6061  Aluminum  Connector  W/OD  Cadmium  Plating 


PEEK  with  Alumiplate  coating 
Class  1A  Chromate 


6061  Aluminum  with  Alumiplate 
coating  and  50%  TCP  Dilution 
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Corrosion  Tests  ASTM  B1 17 


2000  Hrs 


6061  Aluminum  W/  Alumiplate  coating 
coating  Class  1A  Chromate 


6061  Alumium  W/  Alumiplate  Coating 
With  TCP  25%  dilution 


PEEK  W/  Alumiplate  &  Class  III  Chromate 

N  AV 


PEEK  W/  Alumiplate  coating  &  TCP  25%  dilution 


Corrosion  Tests  ASTM  B1 17 

2000  Hrs 


PEEK  W/  Alumiplate  coating  &  TCP  50%  Dilution  Alumiplate  &  Class  III  Chromate 
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Corrosion  Tests  ASTM  G85 


Cadmium  plated  6061 T6  Aluminum 


PEEK  W/  Alumiplate  &  Class  III  Chromate 


500  Hrs 


Alumiplate  coated  6061 -T6  Aluminum  with  Class  III  chromate 
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Corrosion  Tests  ASTM  G85 


500  Hrs 


PEEK  W/  Cadmium  Plating 


PEEK  W/  Class  1A  Chromate 


6061  Alumium  with  Alumiplate  coating 


6061  Aluminum  with  Alumiplate 
coating  W/  TCP  50%  dilution 
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Corrosion  Tests  ASTM  G85 

500  Hrs 


PEEK  W/  Alumiplate  coating  &  TCP  25%  dilution 


PEEK  W/  Alumiplate  Coating  W/  Class  III  Chromate 
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6061  Aluminum  with  OD  Cadmium  Plating 


6061  Alumium  W/ Alumiplate  Coating 
&  25%  TCP  dilution 


Corrosion  T ests 


•  Conclusions 

-  All  connectors  performed  equal  to  or  better 
than  Cadmium  Plated  controls 

-  PEEK  connectors  performed  the  best  with 
both  the  Chromate  and  TCP  postreatments 

-Aluminum  connectors  both  the  Chromate 
and  TCP  post  treatments  were  comparable 
to  the  Cadmium  controls. 
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Conductivity  Tests 


Test  lAW  MIL-STD-1344A  Method  3007 


Conductivity  Tests 


•  Measurements  taken  from  the  rear  accessory  thread  on  one  end  and  the  flange  on  the  other 
end  of  the  mated  pair 

•  1  Amp  DC  at  1 .5  volts  is  applied  to  the  mated  pair  of  connectors 


•  Measurements  taken  at  the  same  interval  as  the  corrosion  tests 

•  All  results  in  Millivolts 


Maximum  allowed  2.5  millivolts  per  MIL-DTL-38999K  3.28  for  class  W,  olive  drab  cadmium 
plated 
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Conductivity  Tests  Data  ASTM  B1 17 


ID 

B11Z 

Conductivity  (millivolts  DC) 

O  hrs 

188  hrs 

SS8  hrs 

840  hrs 

1  18Z  hrs 

1344  hrs 

1880  hrs 

2018  hrs 

ACS.  1 

0.1  S4 

O.SOS 

0.S09 

0. 18S 

O.SS8 

0.8ZS 

0. 12S 

O.ZZ8 

AA8081  w/ 
Alumiplatc 
w/Class  III 

ACS.  2 

0. 108 

S.  12 

O.OS9 

0.200 

0.22S 

0.01  1 

0.20S 

0.1  Z4 

ACS.S 

0.099 

0.089 

0.2ZS 

0. 148 

0.20S 

0.2SS 

O.Z49 

0.281 

ACS. 4 

ACS.S 

ACS.e 

AC1 . 1 

0.221 

0.188 

O.OS8 

1.2SS 

1  .9S2 

1  .888 

AA8081  w/ 
Alumiplatc 

1  w/Class  lA 

AC1  .2 

0. 19Z 

1.1Z 

0.498 

0.92S 

1.840 

1  .9ZZ 

O.Z1  1 

AC1  .S 

0.404 

3.0Y 

1  .01S 

0.028 

AC1  .4 

AC1  .5 

AC1  .e 

AT2.  1 

1 .14 

0.208 

o.oss 

AA8081  w/ 
Alumiplatc  w/TCP 
2S%  dilution 

AT2.2 

O.Y& 

AT2.S 

missing 

missing 

missing 

missing 

missing 

missing 

missing 

AT2.4 

AT2.5 

A“r2.e 

ATS.  1 

0. 194 

O.SSS 

O.S9S 

0.88S 

0.02Z 

0.8Z9 

1  .088 

0.4S9 

AA8081  w/ 
Alumiplato  w/TCP 
SO%  dilution 

ATS.  2 

ATS.S 

CCS.  1 

O.SOZ 

1.19 

1 . 128 

1  .4S4 

1  .4Z8 

1  .S04 

1  .S84 

1  .S29 

PEEK  Connector 
w/Alumi  plate 
w/Class  III 

CCS.  2 

O.SZ2 

1  .OS 

0.89 

1  .S82 

1  .421 

Z.88S 

1  .291 

1  .2Z2 

CCS.S 

O.S41 

1  .SS 

0.8S2 

1  .SZS 

1  .918 

1 .191 

1  .418 

1  .S29 

CCS.  4 

CCS.S 

ccs.e 

CC1 . 1 

o.es9 

0.8Z1 

1  .41S 

1  .40S 

1.288 

1.248 

PEEK  Connector 
w/Alumi  plate 
w/Class  lA 

CC1  .2 

o.es2 

1  .ZS 

1  .S88 

1  .S42 

1  .S88 

1  .Z8S 

1  .414 

1  .444 

CC1  .s 

O.S4 

1  .24 

0.908 

1  .44Z 

1  .SSS 

1  .Z22 

1  .SS2 

1  .SOZ 

CC1  .4 

CC1  .s 

CC1  .e 

CT2.  1 

0.444 

0.884 

1 . 188 

2.4SZ 

1  .444 

1  .1SZ 

1  .S2Z 

O.OSO 

PEEK  Connector 
w/Alumi  plate 
w/TCP  2S% 

CT2.2 

0.442 

1  .SS 

0.81Z 

1  .2Z2 

1  .298 

1  .994 

1  .SOS 

1  .S28 

CT2.S 

o.eos 

1  .89S 

1  .OZ8 

1  .SS8 

1  .S8S 

1  .Z98 

1  .284 

1  .S48 

CT2.4 

PEEK  Connector 
w/Alumi  plate 
w/TCP  2S% 

CT2.S 

o.soe 

1 .14 

0.8SS 

1  .8S8 

1  .S14 

1  .SSO 

1  .2Z8 

1  .21S 

CT2.e 

CTS.1 

o.soe 

1  .S2 

0.988 

1  .8S8 

1  .4S4 

1  .ZS8 

1  .S4S 

1  .Z08 

PEEK  Connector 
w/Alumi  plate 
w/TCP  SO% 

CTS.2 

0.8S4 

1.19 

0.9S8 

1  .SS2 

2.0SZ 

1  .SSO 

2.2SS 

CTS.S 

ACd.  1 

0. 188 

1  .1Z 

0.488 

O.SSZ 

O.Z99 

0.8Z0 

0.82S 

0.94Z 

AA8081  w/OD  Cd 

ACcl.2 

ACd.S 

CCd 

PEEK  w/OD  CD 

CRN 

CPS 
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Note:  Class  1a  Chromate  not  standard,  Class  III  Standard 
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Conductivity  Tests  Data  ASTM  G85 


AA6061  w/  Alumiplate  w/Class  III 
Chromate 


AA6061  w/  Alumiplate  w/Class  lA 
Chromate 


AA6061  w/  Alumiplate  w/TCP  25% 
dilution 


AA6061  w/  Alumiplate  w/TCP  50% 
dilution 


K  Connector  w/Alumiplate  w/Class  III 
Chromate 


PEEK  Connector  w/Alumiplate  w/Class 
I A  Chromate 


PEEK  Connector  w/Alumiplate  w/TCP 
25%  dilution 

PEEK  Connector  w/Alumiplate  w/TCP 
50%  dilution 


AA6061  w/OD  Cd 


PEEK  w/OD  CD 


PEEK  w/Ni  coating 


K  w/Alumiplate  w/Class  III  Chromate 
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Conductivity  Tests 


•  Conclusions 


-  ASTM  B1 17  results,  all  connectors  meet  applicable  requirements  of 
the  MIL-DTL-38999  Specification  except  AA6061  Aluminum  w/ 
Alumiplate  coating  W/  25%  TCP  Post  Treatment 

-  ASTM  G85  results,  all  connectors  passed  (2.5  Millivolts)  except 
AA6061  w/  Alumiplate  coating  W/  25%  TCP  Post  Treatment,  Note: 
6061  Alumiplate  coating  w/TCP  50%  performed  similar  to  cadmium 
controls 

-  PEEK  connector  plug  w/  Ni  coating  and  PEEK  connector  plug 
w/Alumiplate  coating  w/  Class  III  chromate  conversion  coating  did 
not  pass  ASTM  G85  salt  fog  but  no  ASTM  B1 1 7  test  was 
performed  due  to  lack  of  connectors.  Not  enough  data  to  form  a 
conclusion,  however  they  perform  similar  to  Cadmium  Plated 
controls. 
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Conclusions 


•  All  connectors  meet  applicable  requirements 
of  the  MIL-DTL-38999  Specification  except 
AA6061  Alumiplate  coating  w/  TCP  25% 

•  Failure  Criteria  for  these  tests  are  in  line  with 
F-35  criteria  that  connectors  must  survive  and 
maintain  functionality. 

•  Recommend  TCP  only  be  used  at  the  50% 
concentration  when  used  as  a  post  treatment 
for  6061  Aluminum  Alloy  connectors 

•  PEEK  connectors  performed  the  best  overall 


Questions 

Comments 
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